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<400> 1 

atg cgt tgt ttg gca get egg gtc aac tat aag act ttg att ate ate 4 8 

Met Arg Cys Leu Ala Ala Arg Val Asn Tyr Lys Thr Leu lie lie lie 

15 10 15 

tgt gcg eta ttc act ttg gtc aca gta ctt ttg tgg aat aag tgt tec 96 

Cys Ala Leu Phe Thr Leu Val Thr Val Leu Leu Trp Asn Lys Cys Ser 

20 25 30 

age gac aaa gca ate cag ttt cct egg cac ttg agt agt gga ttc aga 144 

Ser Asp Lys Ala lie Gin Phe Pro Arg His Leu Ser Ser Gly Phe Arg 
35 40 45 

gtg gat gga tta gaa aaa aga tea gca gca tct gaa agt aac cac tat 192 

Val Asp Gly Leu Glu Lys Arg Ser Ala Ala Ser Glu Ser Asn His Tyr 
50 55 60 

gee aac cac ata gee aaa cag cag tea gaa gag gca ttt cct cag gaa 240 

Ala Asn His lie Ala Lys Gin Gin Ser Glu Glu Ala Phe Pro Gin Glu 



2 



65 



70 



75 



80 



caa cag aag gca ccc cct gtt gtt ggg ggc ttc aat age aac ggg gga 2 88 

Gin Gin Lys Ala Pro Pro Val Val Gly Gly Phe Asn Ser Asn Gly Gly 
85 90 95 

age aag gtg tta ggg etc aaa tat gaa gag att gac tgt etc ata aac 336 

Ser Lys Val Leu Gly Leu Lys Tyr Glu Glu lie Asp Cys Leu lie Asn 
100 105 110 

gat gag cac ace att aaa ggg aga cga gag ggg aat gaa gtt ttc ctt 3 84 

Asp Glu His Thr lie Lys Gly Arg Arg Glu Gly Asn Glu Val Phe Leu 
115 120 125 

cca ttc act tgg gta gag aaa tac ttt gat gtt tat gga aaa gtg gtc 432 

Pro Phe Thr Trp Val Glu Lys Tyr Phe Asp Val Tyr Gly Lys Val Val 
130 135 140 

cag tat gac ggc tat gat cga ttt gaa ttc tct cat age tat tec aaa 480 

Gin Tyr Asp Gly Tyr Asp Arg Phe Glu Phe Ser His Ser Tyr Ser Lys 

145 150 155 160 

gtc tat gca cag aga tea cct tat cac cct gac ggt gtg ttt atg tec 528 

Val Tyr Ala Gin Arg Ser Pro Tyr His Pro Asp Gly Val Phe Met Ser 
165 170 175 

ttt gaa ggc tac aat gtg gaa gtc cga gac aga gtc aaa tgt ata agt 576 

Phe Glu Gly Tyr Asn Val Glu Val Arg Asp Arg Val Lys Cys lie Ser 
180 185 190 

gga gtt gaa ggt gtg cca tta tct ace cag tgg ggg cct caa ggc tat 624 

Gly Val Glu Gly Val Pro Leu Ser Thr Gin Trp Gly Pro Gin Gly Tyr 
195 200 205 

ttc tac cca ate cag att gca cag tat ggg eta agt cat tac age aag 672 

Phe Tyr Pro lie Gin lie Ala Gin Tyr Gly Leu Ser His Tyr Ser Lys 
210 215 220 

aat eta ace gag aaa ccc cct cac ata gaa gta tat gaa aca gca gaa 720 

Asn Leu Thr Glu Lys Pro Pro His lie Glu Val Tyr Glu Thr Ala Glu 

225 230 235 240 

gac agg gac aga aac ate aga cct aat gaa tgg act gtg ccc aag ggg 768 

Asp Arg Asp Arg Asn lie Arg Pro Asn Glu Trp Thr Val Pro Lys Gly 
245 250 255 

tgc ttc atg gee agt gtg gca gac aag tct aga tec ace aat gtt aaa 816 

Cys Phe Met Ala Ser Val Ala Asp Lys Ser Arg Ser Thr Asn Val Lys 
260 265 270 

cag ttt att get cca gaa ace agt gaa ggt gtg tct ttg cag ctg gga 864 

Gin Phe lie Ala Pro Glu Thr Ser Glu Gly Val Ser Leu Gin Leu Gly 
275 280 285 

aac aca aaa gac ttc att att tea ttt gac etc aag ctt tta aca aat 912 

Asn Thr Lys Asp Phe lie lie Ser Phe Asp Leu Lys Leu Leu Thr Asn 
290 295 300 

ggg agt gtg tct gtg gtt ctg gag ace aca gaa aag aat cag etc ttc 960 

Gly Ser Val Ser Val Val Leu Glu Thr Thr Glu Lys Asn Gin Leu Phe 

305 310 315 320 
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act gtg cat tat gtc tea aac acc cag ctg att get ttc aga gac agg 1008 
Thr Val His Tyr Val Ser Asn Thr Gin Leu lie Ala Phe Arg Asp Arg 
325 330 335 

gac ata tac tac ggc att ggg ccc aga act tea tgg agt aca gtt acc 1056 
Asp lie Tyr Tyr Gly lie Gly Pro Arg Thr Ser Trp Ser Thr Val Thr 
340 345 350 

aga gac ctg gtc act gac etc agg aaa gga gtg ggc ctt tct aac aca 1104 
Arg Asp Leu Val Thr Asp Leu Arg Lys Gly Val Gly Leu Ser Asn Thr 
355 360 365 

aaa get gtc aag cca acc aaa ate atg ccc aaa aag gtg gtt agg ttg 1152 
Lys Ala Val Lys Pro Thr Lys lie Met Pro Lys Lys Val Val Arg Leu 
370 375 380 

att gca aaa ggg aag gga ttc ctg gac aac att acc ate tea acc aca 1200 
lie Ala Lys Gly Lys Gly Phe Leu Asp Asn lie Thr lie Ser Thr Thr 
385 390 395 400 

gee cac atg get gca ttc ttt get gca agt gac tgg eta gtg agg aac 124 8 

Ala His Met Ala Ala Phe Phe Ala Ala Ser Asp Trp Leu Val Arg Asn 
405 410 415 

cag gat gag aaa ggt ggc tgg cca att atg gtg acc egg aag tta ggg 12 96 

Gin Asp Glu Lys Gly Gly Trp Pro lie Met Val Thr Arg Lys Leu Gly 
420 425 430 

gaa ggg ttt aaa tct tta gaa cca gga tgg tac tct gee atg gca caa 1344 
Glu Gly Phe Lys Ser Leu Glu Pro Gly Trp Tyr Ser Ala Met Ala Gin 
435 440 445 

ggg caa gee ate tct acc tta gtc agg gee tat ctt eta acg aaa gac 13 92 

Gly Gin Ala lie Ser Thr Leu Val Arg Ala Tyr Leu Leu Thr Lys Asp 
450 455 460 

tat gta ttc etc agt tea get tta agg gca aca gee cca tac aag ttt 1440 
Tyr Val Phe Leu Ser Ser Ala Leu Arg Ala Thr Ala Pro Tyr Lys Phe 
465 470 475 480 

ccg tea gag cag cat gga gtt aaa gee gtg ttc atg aat aaa cat gac 14 88 

Pro Ser Glu Gin His Gly Val Lys Ala Val Phe Met Asn Lys His Asp 
485 490 ' 495 

tgg tat gaa gaa tat cca acc aca cct age tct ttt gtt tta aat ggc 1536 
Trp Tyr Glu Glu Tyr Pro Thr Thr Pro Ser Ser Phe Val Leu Asn Gly 
500 505 510 

ttt atg tat tct tta att ggg ctg tat gac eta aaa gaa aca gca ggg 15 84 

Phe Met Tyr Ser Leu lie Gly Leu Tyr Asp Leu Lys Glu Thr Ala Gly 
515 52 0 52 5 

gag aca ctt ggg aaa gaa gca agg tec ttg tac gag cgc ggc atg gaa 1632 
Glu Thr Leu Gly Lys Glu Ala Arg Ser Leu Tyr Glu Arg Gly Met Glu 
530 535 540 

tct ctt aaa gee atg ctg ccc ttg tat gat act ggc tec ggg acc ate 1680 
Ser Leu Lys Ala Met Leu Pro Leu Tyr Asp Thr Gly Ser Gly Thr lie 
545 550 555 560 
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tat gac etc cgc cac ttc atg ctt ggc att get ccc aac ctg gec cgc 1728 
Tyr Asp Leu Arg His Phe Met Leu Gly lie Ala Pro Asn Leu Ala Arg 
565 570 575 

tgg gac tat cac acc acc cac att aac cag ctg cag ctg etc age ace 1776 
Trp Asp Tyr His Thr Thr His lie Asn Gin Leu Gin Leu Leu Ser Thr 
580 585 590 

ate gat gag tec cca ate ttc aaa gaa ttt gtc aag agg tgg aaa age 1824 
lie Asp Glu Ser Pro lie Phe Lys Glu Phe Val Lys Arg Trp Lys Ser 
595 600 605 

tac ctt aaa ggc agt agg gca aag cac aac 1854 
Tyr Leu Lys Gly Ser Arg Ala Lys His Asn 
610 615 



<210> 2 

<211> 618 

<212> PRT 

<213> Mus musculus 

<400> 2 

Met Arg Cys Leu Ala Ala Arg Val Asn Tyr Lys Thr Leu lie lie lie 
15 10 15 



Cys Ala Leu Phe Thr Leu Val Thr Val Leu Leu Trp Asn Lys Cys Ser 
20 25 30 



Ser Asp Lys Ala lie Gin Phe Pro Arg His Leu Ser Ser Gly Phe Arg 
35 40 45 



Val Asp Gly Leu Glu Lys Arg Ser Ala Ala Ser Glu Ser Asn His Tyr 
50 55 60 



Ala Asn His lie Ala Lys Gin Gin Ser Glu Glu Ala Phe Pro Gin Glu 
65 70 75 80 



Gin Gin Lys Ala Pro Pro Val Val Gly Gly Phe Asn Ser Asn Gly Gly 
85 90 95 



Ser Lys Val Leu Gly Leu Lys Tyr Glu Glu lie Asp Cys Leu lie Asn 
100 105 110 



Asp Glu His Thr lie Lys Gly Arg Arg Glu Gly Asn Glu Val Phe Leu 
115 120 125 
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Pro Phe Thr Trp Val Glu Lys Tyr Phe Asp Val Tyr Gly Lys Val Val 
130 135 140 



Gin Tyr Asp Gly Tyr Asp Arg Phe Glu Phe Ser His Ser Tyr Ser Lys 
145 150 155 160 



Val Tyr Ala Gin Arg Ser Pro Tyr His Pro Asp Gly Val Phe Met Ser 
165 170 175 



Phe Glu Gly Tyr Asn Val Glu Val Arg Asp Arg Val Lys Cys lie Ser 
180 185 190 



Gly Val Glu Gly Val Pro Leu Ser Thr Gin Trp Gly Pro Gin Gly Tyr 
195 200 205 



Phe Tyr Pro lie Gin lie Ala Gin Tyr Gly Leu Ser His Tyr Ser Lys 
210 215 220 



Asn Leu Thr Glu Lys Pro Pro His lie Glu Val Tyr Glu Thr Ala Glu 
225 230 235 240 



Asp Arg Asp Arg Asn lie Arg Pro Asn Glu Trp Thr Val Pro Lys Gly 
245 250 255 



Cys Phe Met Ala Ser Val Ala Asp Lys Ser Arg Ser Thr Asn Val Lys 
260 265 270 



Gin Phe lie Ala Pro Glu Thr Ser Glu Gly Val Ser Leu Gin Leu Gly 
275 280 285 



Asn Thr Lys Asp Phe lie He Ser Phe Asp Leu Lys Leu Leu Thr Asn 
290 295 300 



Gly Ser Val Ser Val Val Leu Glu Thr Thr Glu Lys Asn Gin Leu Phe 
305 310 315 320 



Thr Val His Tyr Val Ser Asn Thr Gin Leu He Ala Phe Arg Asp Arg 
325 330 335 



Asp He Tyr Tyr Gly He Gly Pro Arg Thr Ser Trp Ser Thr Val Thr 
340 345 350 



Arg Asp Leu Val Thr Asp Leu Arg Lys Gly Val Gly Leu Ser Asn Thr 
355 360 365 



Lys Ala Val Lys Pro Thr Lys He Met Pro Lys Lys Val Val Arg Leu 
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370 375 380 



lie Ala Lys Gly Lys Gly Phe Leu Asp Asn lie Thr lie Ser Thr Thr 
385 390 395 400 



Ala His Met Ala Ala Phe Phe Ala Ala Ser Asp Trp Leu Val Arg Asn 
405 410 415 



Gin Asp Glu Lys Gly Gly Trp Pro lie Met Val Thr Arg Lys Leu Gly 
420 425 430 



Glu Gly Phe Lys Ser Leu Glu Pro Gly Trp Tyr Ser Ala Met Ala Gin 
435 440 445 



Gly Gin Ala lie Ser Thr Leu Val Arg Ala Tyr Leu Leu Thr Lys Asp 
450 455 460 



Tyr Val Phe Leu Ser Ser Ala Leu Arg Ala Thr Ala Pro Tyr Lys Phe 
465 470 475 480 



Pro Ser Glu Gin His Gly Val Lys Ala Val Phe Met Asn Lys His Asp 
485 490 495 



Trp Tyr Glu Glu Tyr Pro Thr Thr Pro Ser Ser Phe Val Leu Asn Gly 
500 505 510 



Phe Met Tyr Ser Leu lie Gly Leu Tyr Asp Leu Lys Glu Thr Ala Gly 
515 520 525 



Glu Thr Leu Gly Lys Glu Ala Arg Ser Leu Tyr Glu Arg Gly Met Glu 
530 535 540 



Ser Leu Lys Ala Met Leu Pro Leu Tyr Asp Thr Gly Ser Gly Thr lie 
545 550 555 560 



Tyr Asp Leu Arg His Phe Met Leu Gly lie Ala Pro Asn Leu Ala Arg 
565 570 575 



Trp Asp Tyr His Thr Thr His lie Asn Gin Leu Gin Leu Leu Ser Thr 
580 585 590 



lie Asp Glu Ser Pro lie Phe Lys Glu Phe Val Lys Arg Trp Lys Ser 
595 600 605 



Tyr Leu Lys Gly Ser Arg Ala Lys His Asn 
610 615 
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<210> 3 
<211> 2239 
<212> DNA 

<213> Artificial sequence 
<220> 

<22 3> Fusion protein having the sequence of the bovine C5 -epimerase and 
the N- terminus of the mouse C5 -epimerase 

<400> 3 

tggttgtcct ggaactcact ctgtagacca ggctggccat gaactcacag agatctacct 60 

cctgagtgct gggattaaag gtttgtgcca ccacctccca actctaaggt gtttctttaa 12 0 

gttaggggca tagtaaacat tgttgagata ctagaggaac actgaatgaa aatttggaca 18 0 

tctctgcttt aggtttgtgc tgagcagttt gcctcttatc ttcacctatg ctgaaaagtt 240 

tgagttcata attttgaaca tgcatatgat aaaatattct ggccgcacat tgaataaata 30 0 

tattttaaat gaacttacct ttaaaatgtc agtaacaact ctgcatggtt ttcttcttac 360 

ctccataggt atggtctgaa tatgcgttgt ttggcagctc gggtcaacta taagactttg 42 0 

attatcatct gtgcgctatt cactttggtc acagtacttt tgtggaataa gtgttccagc 480 

gacaaagcaa tccagtttcc tcggcacttg agtagtggat tcagagtgga tggattagaa 54 0 

aaaagatcag cagcatctga aagtaaccac tatgccaacc acatagccaa acagcagtca 600 

gaagaggcat ttcctcagga acaacagaag gcaccccctg ttgttggggg cttcaatagc 660 

aacgggggaa gcaaggtgtt agggctcaaa tatgaagaga ttgactgtct cataaacgat 72 0 

gagcacacca ttaaagggag acgagagggg aatgaagttt tccttccatt cacttgggta 780 

gagaaatact ttgatgttta tggaaaagtg gtccgagtat gacggctatg atcgatttga 84 0 

attctctcat agctattcca aagtctatgc acagagagcc ccttatcacc ctgatggtgt 900 

gtttatgtcc tttgaaggct acaatgtgga agtccgagac agagtcaagt gcataagtgg 960 

ggttgaaggt gtacctttat ctacacagtg gggacctcaa ggctatttct acccaatcca 102 0 

gattgcacag tatgggttaa gtcactacag caagaatcta actgaaaaac cccctcatat 1080 

agaggtatat gaaacagcag aagacaggga caaaaacagc aagcccaatg actggactgt 1140 

gcccaagggc tgctttatgg ctagtgtggc tgataagtca agattcacca atgttaaaca 1200 

gttcattgct ccagaaacca gtgaaggtgt atccttgcaa ctggggaaca caaaagattt 1260 

tattatttca tttgacctca agttcttaac aaatggaagc gtgtctgtgg ttctggagac 1320 

gacagaaaag aatcagctct tcactgtaca ttatgtctca aatacccagc taattgcttt 1380 

taaagaaaga gacatatact atggcatcgg gcccagaaca tcatggagca cagttacccg 144 0 

ggacctggtc actgacctca ggaaaggagt gggtctttcc aacacaaaag ctgtcaagcc 1500 
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aacaagaata 


atgcccaaga 


aggtggttag 


gttgattgcg 


aaagggaagg 


gcttccttga 


1560 


caacattacc 


atctctacca 


cagcccacat 


ggctgccttc 


ttcgctgcca 


gtgactggct 


1620 


ggtgaggaac 


caggatgaga 


aaggcggctg 


gccgattatg 


gtgacccgta 


agttagggga 


1680 


aggcttcaag 


tctttagagc 


cagggtggta 


ctccgccatg 


gcccaagggc 


aagccatttc 


1740 


tacattagtc 


agggcctatc 


tcttaacaaa 


agaccatata 


ttcctcaatt 


cagctttaag 


1800 


ggcaacagcc 


ccttacaagt 


ttctgtcaga 


gcagcatgga 


gtcaaggctg 


tgtttatgaa 


1860 


taaacatgac 


tggtatgaag 


aatatccaac 


tacacctagc 


tcttttgttt 


taaatggctt 


1920 


tatgtattct 


ttaattgggc 


tgtatgactt 


aaaagaaact 


gcaggggaaa 


aactcgggaa 


1980 


agaagcgagg 


tccttgtatg 


agcgtggcat 


ggaatccctt 


aaagccatgc 


tccccttgta 


2040 


cgacactggc 


tcaggaacca 


tctataacct 


ccaacacttc 

^-n \^ V-« Km S-» 


atacttaaca 


ttaccccnaa 


2100 


cctggcccgc 


tgggactatc 


acaccaccca 


catcaatcaa 


ctgcagctgc 


ttagcaccat 


2160 


tgatgagtcc 


ccaatcttca 


aagaatttgt 


caagaggtgg 


aagagctacc 


ttaaaggcag 


2220 


ccgggcaaag 


cacaactag 










2239 


<210> 4 
<211> 578 

✓ 91 Os DTJT 
^ rr xv J. 

<213> Mus 


sp. 












<400> 4 














Met Arg Cys 
1 


Leu Ala Ala Arg Val Asn Tyr Lys 
5 10 


Thr Leu He 


He He 
15 




Cys Ala Leu 


Phe Thr Leu Val Thr Val Leu Leu 
20 25 


Ser Asp Lys 
30 


Ala He 




Gin Phe Pro 
35 


Arg His Leu Ser Ser Gly Phe Arg 
40 


Val Asp Gly 
45 


Leu Glu 




Lys Arg Ser 
50 


Ala Ala Ser Glu Ser Asn His Tyr 
55 


Ala Asn His 
60 


He Ala 




Lys Gin Gin 
65 


Ser Glu Glu Ala Phe Pro Gin Glu 
70 75 


Gin Gin Lys 


Ala Pro 
80 




Pro Val Val 


Gly Gly Phe Asn Ser Asn Gly Gly 
85 90 


Ser Lys Tyr 


Glu Glu 
95 




He Asp Cys 


Leu He Asn Asp Glu His Thr He 
100 105 


Lys Gly Arg Arg Glu 
110 
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Gly Asn Glu Val Phe Leu Pro Phe Thr Trp Val Glu Lys Tyr Phe Asp 
115 120 125 



Val Tyr Gly Lys Val Val Gin Tyr Asp Gly Tyr Asp Arg Phe Glu Phe 
130 135 140 



Ser His Ser Tyr Ser Lys Val Tyr Ala Gin Arg Ser Pro Asp Gly Val 
145 150 155 160 



Phe Met Ser Phe Glu Gly Tyr Asn Val Glu Val Arg Asp Arg Val Lys 
165 170 175 



Cys lie Ser Gly Val Glu Gly Val Pro Leu Ser Thr Gin Trp Gly Pro 
180 185 190 



Gin Gly Tyr Phe Tyr Pro lie Gin lie Ala Gin Tyr Gly Leu Ser His 
195 200 205 



Tyr Ser Lys Asn Leu Thr Glu Lys Pro Pro His lie Glu Val Tyr Arg 
210 215 220 



Asp Arg Asn lie Arg Pro Asn Glu Trp Thr Val Pro Lys Gly Cys Phe 
225 230 235 240 



Met Ala Ser Val Ala Asp Lys Ser Arg Ser Thr Asn Val Lys Gin Phe 
245 250 255 



lie Ala Pro Glu Thr Ser Glu Gly Val Ser Leu Gin Leu Gly Asn Thr 
260 265 270 



Lys Asp Phe lie lie Ser Phe Asp Asn Gly Ser Val Ser Val Val Leu 
275 280 285 



Glu Thr Thr Glu Lys Asn Gin Leu Phe Thr Val His Tyr Val Ser Asn 
290 295 300 



Thr Gin Leu lie Ala Phe Arg Asp Arg Asp lie Tyr Tyr Gly lie Gly 
305 310 315 320 



Pro Arg Thr Ser Trp Ser Thr Val Thr Asp Leu Arg Lys Gly Val Gly 
325 330 335 



Leu Ser Asn Thr Lys Ala Val Lys Pro Thr Lys lie Met Pro Lys Lys 
340 345 350 
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Val Val Arg Leu lie Ala Lys Gly Lys Gly Phe Leu Asp Asn lie Thr 
355 360 365 



lie Ser Thr Thr Ala His Met Ala Ala Phe Phe Ala Ala Ser Asp Trp 
370 375 380 



Leu Val Arg Asn Gin Asp Glu Lys Gly lie Met Val Thr Arg Lys Leu 
385 390 395 400 



Gly Glu Gly Phe Lys Ser Leu Glu Pro Gly Trp Tyr Ser Ala Met Ala 
405 410 415 



Gin Gly Gin Ala lie Ser Thr Leu Val Arg Ala Tyr Leu Leu Thr Lys 
420 425 430 



Asp Tyr Val Phe Leu Ser Ser Ala Leu Arg Ala Thr Ala Pro Tyr Lys 
435 440 445 



Phe Pro Ser Glu Gin His Gly Val Lys Ala Val His Asp Trp Tyr Glu 
450 455 460 



Glu Tyr Pro Thr Thr Pro Ser Ser Phe Val Leu Asn Gly Phe Met Tyr 
465 470 475 480 



Ser Leu lie Gly Leu Tyr Asp Leu Lys Glu Thr Ala Gly Glu Thr Leu 
485 490 495 



Gly Lys Glu Ala Arg Ser Leu Tyr Glu Arg Gly Met Glu Ser Leu Lys 
500 505 510 



Ala Met Leu Pro Leu Tyr Asp Thr Gly Ser Gly Thr His Phe Met Leu 
515 520 525 



Gly lie Ala Pro Asn Leu Ala Arg Trp Asp Tyr His Thr Thr His lie 
530 535 540 



Asn Gin Leu Gin Leu Leu Ser Thr lie Asp Glu Ser Pro lie Phe Lys 
545 550 555 560 



Glu Phe Val Lys Arg Trp Lys Ser Tyr Leu Lys Gly Ser Arg Ala Lys 
565 570 575 



His Asn 
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<210> 5 

<211> 434 

<212> PRT 

<213> Bovine lung 

<400> 5 

Ser His Ser Tyr Ser Lys Val Tyr Ala Gin Arg Ala Pro Asp Gly Val 
15 10 15 



Phe Met Ser Phe Glu Gly Tyr Asn Val Glu Val Arg Asp Arg Val Lys 
20 25 30 



Cys He Ser Gly Val Glu Gly Val Pro Leu Ser Thr Gin Trp Gly Pro 
35 40 45 



Gin Gly Tyr Phe Tyr Pro He Gin He Ala Gin Tyr Gly Leu Ser His 
50 55 60 



Tyr Ser Lys Asn Leu Thr Glu Lys Pro Pro His He Glu Val Tyr Arg 
65 70 75 80 



Asp Lys Asn Ser Lys Pro Asn Asp Trp Thr Val Pro Lys Gly Cys Phe 
85 90 95 



Met Ala Ser Val Ala Asp Lys Ser Arg Phe Thr Asn Val Lys Gin Phe 
100 105 110 



He Ala Pro Glu Thr Ser Glu Gly Val Ser Leu Gin Leu Gly Asn Thr 
115 120 125 



Lys Asp Phe He He Ser Phe Asp Asn Gly Ser Val Ser Val Val Leu 
130 135 140 



Glu Thr Thr Glu Lys Asn Gin Leu Phe Thr Val His Tyr Val Ser Asn 
145 150 155 160 



Thr Gin Leu He Ala Phe Lys Glu Arg Asp He Tyr Tyr Gly He Gly 
165 170 175 



Pro Arg Thr Ser Trp Ser Thr Val Thr Asp Leu Arg Lys Gly Val Gly 
180 185 190 



Leu Ser Asn Thr Lys Ala Val Lys Pro Thr Arg He Met Pro Lys Lys 
195 200 205 



Val Val Arg Leu He Ala Lys Gly Lys Gly Phe Leu Asp Asn He Thr 
210 215 220 
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He Ser Thr Thr Ala His Met Ala Ala Phe Phe Ala Ala Ser Asp Trp 
225 230 235 240 



Leu Val Arg Asn Gin Asp Glu Lys Gly He Met Val Thr Arg Lys Leu 
245 250 255 



Gly Glu Gly Phe Lys Ser Leu Glu Pro Gly Trp Tyr Ser Ala Met Ala 
260 265 270 



Gin Gly Gin Ala He Ser Thr Leu Val Arg Ala Tyr Leu Leu Thr Lys 
275 280 285 



Asp His He Phe Leu Asn Ser Ala Leu Arg Ala Thr Ala Pro Tyr Lys 
290 295 300 



Phe Leu Ser Glu Gin His Gly Val Lys Ala Val His Asp Trp Tyr Glu 
305 310 315 320 



Glu Tyr Pro Thr Thr Pro Ser Ser Phe Val Leu Asn Gly Phe Met Tyr 
325 330 335 



Ser Leu He Gly Leu Tyr Asp Leu Lys Glu Thr Ala Gly Glu Lys Leu 
340 345 350 



Gly Lys Glu Ala Arg Ser Leu Tyr Glu Arg Gly Met Glu Ser Leu Lys 
355 360 365 



Ala Met Leu Pro Leu Tyr Asp Thr Gly Ser Gly Thr His Phe Met Leu 
370 375 380 



Gly He Ala Pro Asn Leu Ala Arg Trp Asp Tyr His Thr Thr His He 
385 390 395 400 



Asn Gin Leu Gin Leu Leu Ser Thr He Asp Glu Ser Pro He Phe Lys 
405 410 415 



Glu Phe Val Lys Arg Trp Lys Ser Tyr Leu Lys Gly Ser Arg Ala Lys 
420 425 430 



His Asn 



<210> 6 
<211> 569 
<212> PRT 
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<213> Homo sapiens 
<400> 6 

Asn Tyr Lys Thr Leu lie lie lie Cys Ala Leu Phe Thr Leu Val Thr 
15 10 15 



Val Leu Leu Ser Asp Lys Ala lie Gin Phe Pro Arg Arg Ser Ser Ser 
20 25 30 



Gly Phe Arg Val Asp Gly Phe Glu Lys Arg Ala Ala Ala Ser Glu Ser 
35 40 45 



Asn Asn Tyr Met Asn His Val Ala Lys Gin Gin Ser Glu Glu Ala Phe 
50 55 60 



Pro Gin Glu Gin Gin Lys Ala Pro Pro Val Val Gly Gly Phe Asn Ser 
65 70 75 80 



Asn Val Gly Ser Lys Tyr Glu Glu lie Asp Cys Leu lie Asn Asp Glu 
85 90 95 



His Thr lie Lys Gly Arg Arg Glu Gly Asn Glu Val Phe Leu Pro Phe 
100 105 110 



Thr Trp Val Glu Lys Tyr Phe Asp Val Tyr Gly Lys Val Val Gin Tyr 
115 120 125 



Asp Gly Tyr Asp Arg Phe Glu Phe Ser His Ser Tyr Ser Lys Val Tyr 
130 135 140 



Ala Gin Arg Ala Pro Asp Gly Val Phe Met Ser Phe Glu Gly Tyr Asn 
145 150 155 160 



Val Glu Val Arg Asp Arg Val Lys Cys lie Ser Gly Val Glu Gly Val 
165 170 175 



Pro Leu Ser Thr Gin Trp Gly Pro Gin Gly Tyr Phe Tyr Pro lie Gin 
180 185 190 



lie Ala Gin Tyr Gly Leu Ser His Tyr Ser Lys Asn Leu Thr Glu Lys 
195 200 205 



Pro Pro His lie Glu Val Tyr Arg Asp Lys Asn Lys Pro Asn Asp Trp 
210 215 220 



Thr Val Pro Lys Gly Cys Phe Met Ala Asn Val Ala Asp Lys Ser Arg 
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225 230 235 240 



Phe Thr Asn Val Lys Gin Phe He Ala Pro Glu Thr Ser Glu Gly Val 
245 250 255 



Ser Leu Gin Leu Gly Asn Thr Lys Asp Phe He He Ser Phe Asp Asn 
260 265 270 



Gly Ser Val Ser Val Val Leu Glu Thr Thr Glu Lys Asn Gin Leu Phe 
275 280 285 



Thr He His Tyr Val Ser Asn Ala Gin Leu He Ala Phe Lys Glu Arg 
290 295 300 



Asp He Tyr Tyr Gly He Gly Pro Arg Thr Ser Trp Ser Thr Val Thr 
305 310 315 320 



Asp Leu Arg Lys Gly Val Gly Leu Ser Asn Thr Lys Ala Val Lys Pro 
325 330 335 



Thr Lys He Met Pro Lys Lys Val Val Arg Leu He Ala Lys Gly Lys 
340 345 350 



Gly Phe Leu Asp Asn He Thr He Ser Thr Thr Ala His Met Ala Ala 
355 360 365 



Phe Phe Ala Ala Ser Asp Trp Leu Val Arg Asn Gin Asp Glu Lys Gly 
370 375 380 



He Met Val Thr Arg Lys Leu Gly Glu Gly Phe Lys Ser Leu Glu Pro 
385 390 395 400 



Gly Trp Tyr Ser Ala Met Ala Gin Gly Gin Ala He Ser Thr Leu Val 
405 410 415 



Arg Ala Tyr Leu Leu Thr Lys Asp His He Phe Leu Asn Ser Ala Leu 
420 425 430 



Arg Ala Thr Ala Pro Tyr Lys Phe Leu Ser Glu Gin His Gly Val Lys 
435 440 445 



Ala Val His Asp Trp Tyr Glu Glu Tyr Pro Thr Thr Pro Ser Ser Phe 
450 455 460 



Val Leu Asn Gly Phe Met Tyr Ser Leu He Gly Leu Tyr Asp Leu Lys 
465 470 475 480 
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Glu Thr Ala Gly Glu Lys Leu Gly Lys Glu Ala Arg Ser Leu Tyr Glu 
485 490 495 



Arg Gly Met Glu Ser Leu Lys Ala Met Leu Pro Leu Tyr Asp Thr Gly 
500 505 510 



Ser Gly Thr His Phe Met Leu Gly lie Ala Pro Asn Leu Ala Arg Trp 
515 520 525 



Asp Tyr His Thr Thr His lie Asn Gin Leu Gin Leu Leu Ser Thr lie 
530 535 540 



Asp Glu Ser Pro lie Phe Lys Glu Phe Val Lys Arg Trp Lys Ser Tyr 
545 550 555 560 



Leu Lys Gly Ser Arg Ala Lys His Asn 
565 



<210> 7 
<211> 576 
<212> PRT 

<213> Drosophila sp. 
<400> 7 

Met Ser Lys Tyr Leu Ser Ser Gin Arg Asp Ala Leu Ser Ala Pro Ala 
15 10 15 



Leu Pro Val Ser Arg Glu Asn Arg Glu Pro Pro Lys Phe Gin Gly Val 
20 25 30 



Lys Gin Arg Glu Pro Leu Val Phe Phe lie Met Arg Leu Asn Leu Lys 
35 40 45 



Ala Val Leu Leu Val Leu Thr Val Ala Val Val Val He Thr Leu Gly 
50 55 60 



Val Ala Phe Ser Phe Ser Pro Asp Phe Val Arg Pro Leu Asp Arg Ser 
65 70 75 80 



Ala Arg Gin Ser Ser Ser Gly Gly Glu His Asp He Glu Cys Ser He 
85 90 95 



Asn Gin Glu Tyr Thr Val His Cys Lys Arg Asp Glu Asn Ala Asn Glu 
100 105 110 



16 



Val Tyr Val Pro Phe Ser Phe Leu Arg Asn Tyr Phe Asp Val Ser Gly 
115 120 125 



Ala Val Ser Thr Asn Ser Asn Glu Val Ala Lys Phe Asn Trp Val His 
130 135 140 



Ser Thr Ala Lys Val Asn Leu Pro Arg Gly Lys Arg Gly Val Tyr Met 
145 150 155 160 



Tyr Phe Glu Asn Tyr Asn Val Glu Val Arg Asp Arg Val Lys Cys lie 
165 170 175 



Ser Ala Ala Glu Gly Val Pro Val Ser Thr Gin Trp Glu Lys Arg Gly 
180 185 190 



Tyr Phe Tyr Pro Thr Gin lie Ala Gin Phe Ala Leu Ser His Tyr Ser 
195 200 205 



Lys Asn Leu Thr Glu Pro Ala Pro Arg Val Arg Val Leu Gly Asp Gly 
210 215 220 



Asn Gin Met Glu Trp Ser Thr Pro Lys Thr Ser Asn Met Thr Arg lie 
225 230 235 240 



Trp His His Lys Phe Asn Thr Ser Val Val Gin Phe Glu Thr Ala Pro 
245 250 255 



Gly Tyr Glu Gly Val lie Ser lie Ala Leu Asn Gin Thr Leu Asp Leu 
260 265 270 



Leu Leu Ser Val Asp Asn Ser Ser Ser Leu Met lie Thr Val Gin Asn 
275 280 285 



Arg Asp Thr Arg His Asn Tyr Ser Leu His Tyr lie Pro Ala Asp Leu 
290 295 300 



Leu Leu Ser Val Gin Asp Thr Asn lie Tyr Tyr Gly Leu Gly Gly Ser 
305 310 315 320 



Ala Leu Asn Lys Trp Arg His lie Thr Asp Leu Gin Lys Gly lie Met 
325 330 335 



Gly Asp Lys Arg Ser Pro Leu Lys lie Arg Arg Ser Asp Leu Glu Val 
340 345 350 



lie Ser lie Gly Phe Leu Gly Leu Gly Phe Phe Asp Asn lie Thr Leu 
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355 360 365 



Ser Thr Ser Asp His Leu Ala His Phe Tyr Asp Ala Ala Glu Trp Phe 
370 375 380 



Val His Asn Gin Asp Pro Lys Thr Gly Val Arg Arg Ser Leu Asn Gly 
385 390 395 400 



Phe Ala Glu Leu Arg Pro Gly Trp lie Ser Ala Met Gly Gin Gly His 
405 410 415 



Ala lie Ser Val Leu Ala Arg Ala Tyr Trp His Ser Gly Gly Asp Glu 
420 425 430 



Arg Tyr Leu Arg Ala Ala Ala Ala Gly Leu Gin Pro Tyr Arg Val Tyr 
435 440 445 



Ser Arg Asp Gly Gly Val Leu Ala Gin Phe Tyr Trp Tyr Glu Glu Tyr 
450 455 460 



Pro Thr Thr Pro Pro Ser Tyr Val Leu Asn Gly Phe lie Tyr Ser Leu 
465 470 475 480 



Leu Gly Leu Tyr Asp Leu Asn Ser Thr Ala Pro Gly Lys lie Ala Arg 
485 490 495 



Glu Ala Gly Lys Leu Phe Ala Gin Gly Met His Ser Leu Lys Lys Met 
500 505 510 



Leu Leu Leu Phe Asp Thr Gly Ser Gly Thr His Leu Ser Leu Gly Val 
515 520 525 



Ala Pro Asn Leu Ala Arg Trp Asp Tyr His Ala Thr His Val Asn Gin 
530 535 540 



Leu Leu Leu Leu Ala Thr lie Asp Ser Asp Pro Leu lie Ala Gin Thr 
545 550 555 560 



Ala Glu Arg Trp Lys Gly Tyr Met Phe Gly Arg Arg Ala Lys His Asn 
565 570 575 



<210> 8 

<211> 599 

<212> PRT 

<213> C. elegans 



<400> 8 
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Met Val Leu Val Ser Leu Lys Pro Phe Asn lie Phe Ser Leu Lys Pro 
15 10 15 



Met Lys Cys Leu Arg Trp Arg Ser Asn Arg His Arg lie Tyr Leu Leu 
20 25 30 



Val Ala Cys Gly Ala Leu Phe Leu Leu Arg His Leu Thr Gin Glu Glu 
35 40 45 



Ser Arg lie Asp Glu Glu Asp Glu Glu Leu Thr Gin Val Asp Val Asn 
50 55 60 



Glu Asp Asp Lys Lys lie Glu Cys Glu Pro Pro Gly Ser lie Glu Ser 
65 70 75 80 



Lys Cys lie Ala Asp Asn Gly Lys Ser Met Lys Cys Trp Lys Asp Glu 
85 90 95 



Glu Asp Val Tyr Phe Pro Val Ser Tyr Leu Lys Lys Arg Phe Asp Met 
100 105 110 



Thr Gly Lys Leu Gly Lys Asp Gly Ser Thr Phe Glu Leu Tyr Thr Ser 
115 120 125 



Tyr Ala Lys Met Arg Ser Pro Asp Leu Gly Pro Phe Gly His Phe Ser 
130 135 140 



Thr Tyr Ser Val Glu Thr Arg Asp Arg Val Arg Cys Val Ser Ala Lys 
145 150 155 160 



Thr Asp Val Pro Met Ser Thr Gin Trp Asp Pro lie Pro Tyr Tyr Tyr 
165 170 175 



Pro lie Gin lie Ser Gin Tyr Gly Leu Gin His Tyr Ser Arg Met Lys 
180 185 190 



Leu Asp Ser lie Ser Asn Lys Ser Glu Ala Ser Pro Lys Asp Asp Val 
195 200 205 



lie Asn Ser Lys Glu Trp Lys Gly Ala Ala Gly Met His Glu Thr Thr 
210 215 220 



Glu Arg Leu Phe Phe Asn Asp- Glu Gin Met Gly Lys Val Val Asn lie 
225 230 235 240 



19 



Ser Ala Gly Ala Ala Leu Ala Asn Ala Gly Ala Tyr Val Tyr Leu Asp 
245 250 255 



Lys Ser Pro Asp Leu His Val lie Ser Phe Asp Ala Asn Ser Ser Phe 
260 265 270 



Thr Val Leu Ala Lys Met Lys Gin Asp Asp Leu Leu Val Leu lie Asn 
275 280 285 



Tyr Val Tyr Ser Glu Gly Asn Gly Lys Cys Val Trp Gin Glu Glu Glu 
290 295 300 



Arg lie Ser Asp Asp Tyr lie Val Gin Lys Pro Lys Lys Asp Gly Gin 
305 310 315 320 



Val Ser Tyr Ser Tyr Ser Tyr lie Gly Asn Ser Pro lie Gly Glu Trp 
325 330 335 



Ser Thr Val Thr Asp Val Ala Arg Ala Leu Ser Ser Gly Asp Asn Arg 
340 345 350 



Lys Lys Asp Asp Asn Val Val Leu His Ala Gly Asp Leu Arg Leu Val 
355 360 365 



Ser Leu Gly Phe Arg Gly Glu Leu Thr Val Lys Gin Lys lie Thr Gin 
370 375 380 



Arg Arg Glu Gin His Ser His Ala Phe Tyr Ala Ala Ala Asp Trp Leu 
385 390 395 400 



Val Lys Asn Gin Asn Asp Arg Gly Val Glu Arg Ser lie Ala Glu Arg 
405 * 410 415 



Lys Leu Val Leu Pro Pro Gly Trp His Ser Ala Met Ala Gin Gly His 
420 425 430 



Gly lie Ser Val Leu Thr Arg Ala Phe Lys His Phe Asn Asp Glu Lys 
435 440 445 



Tyr Leu Lys Ser Ala Ala Lys Ala Leu Lys Leu Phe Lys lie Asn Ser 
450 455 460 



Ser Asp Gly Gly Val Arg Gly Glu He Trp Tyr Glu Glu Tyr Pro Thr 
465 470 475 480 



Thr Pro Gly Ser Phe Val Leu Asn Gly Phe Leu Tyr Ser Leu He Gly 
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485 490 495 



Leu Tyr Asp Leu Ser Gin Leu Glu Leu Met lie Asp Glu Asn Asp Glu 
500 505 510 



Thr Met Arg Ala Lys lie Gin Glu Ala Gin Glu Leu Tyr Ser Ala Gly 
515 520 525 



Val Arg Ser Leu Lys Gin Leu Leu Pro Leu Tyr Asp Thr Gly Ser Gly 
530 535 540 



Thr His Val Ala Leu Gly Thr Ala Pro Asn Leu Ala Arg Trp Asp Tyr 
545 550 555 560 



His Ala Val His Val Tyr Leu Leu Lys Trp lie Ala Gly lie Glu Lys 
565 570 575 



Asp Glu Val Leu Ser Lys Thr Ala Asp Arg Trp lie Gly Tyr Ala Tyr 
580 585 590 



Gly Lys Arg Ala Lys His Asn 
595 



<210> 9 
<211> 216 
<212> PRT 

<213> Methanococcus sp. 
<400> 9 

Met lie Leu Met Lys Lys Phe Glu lie lie Leu Phe Leu Phe lie Ala 
15 10 15 



Val Leu lie Phe Val Phe Gly Phe Val Gly Ala Ser Gin Pro Leu Tyr 
20 25 30 



Ser Glu Asn Pro Val lie Gin Tyr Phe Lys Asn Pro Lys Pro Phe Thr 
35 40 45 



Val Glu Asn Val Asn Met Pro Val Thr Tyr Tyr Gly Thr lie Cys Gly 
50 55 60 



Lys Tyr lie Gly Tyr Gin lie Thr Pro His Asn Val Asn Glu Glu Ala 
65 70 75 80 



Arg Lys Cys Phe Tyr Lys Tyr Phe Lys Leu Lys Asp Lys Asn Pro Lys 
85 90 95 



21 



Glu Ala Glu Arg Tyr Leu Lys Arg Gly Leu Phe Leu Thr Glu Tyr Leu 
100 105 110 



lie Ser Gin Ala Asp Lys Glu Thr Ala Glu Val Asp Glu Lys Asn lie 
115 12 0 12 5 



Thr Phe lie Val Trp Arg Tyr Asn Phe Glu Phe Pro Asn Leu Ser Lys 
130 135 140 



Gly Trp Arg Gly Ala Leu Cys Gin Ala Gly Cys Leu Lys Thr Leu Tyr 
145 150 155 160 



Leu Ala Tyr Glu Ala Thr Gly Asp Glu Arg Tyr Leu Asn Tyr Ala Asn 
165 170 175 



Leu Ala lie Asn Ala Phe Lys Val Pro Val Glu Lys Gly Gly Leu Leu 
180 185 190 



Lys lie Arg lie Tyr Tyr Trp Phe Pro Glu Tyr Ala Ser Glu Asn Pro 
195 200 205 



Pro Tyr Val Leu Asn Gly Phe lie 
210 215 



<210> 10 

<211> 174 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Tag that preceded each recombinant construct 
<220> 

<221> CDS 

<222> (1) . . (174) 

<400> 10 

atg act att etc tgc tgg ctt gcg ctg ttg tea aca ctt acc gec gtg 48 
Met Thr lie Leu Cys Trp Leu Ala Leu Leu Ser Thr Leu Thr Ala Val 
15 10 15 

aac gca gac tac aag gac gac gat gac aag egg ccg cat gcg gaa ttc 96 
Asn Ala Asp Tyr Lys Asp Asp Asp Asp Lys Arg Pro His Ala Glu Phe 
20 25 30 

atg egg ggt tct cat cac cat cac cat cac gat tac gat ate cca acg 144 
Met Arg Gly Ser His His His His His His Asp Tyr Asp lie Pro Thr 
35 40 45 



acc gaa aac ctg tat ttt cag ggc gee atg 
Thr Glu Asn Leu Tyr Phe Gin Gly Ala Met 



174 
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50 


55 


<210> 


11 


<211> 


58 


<Z Iz > 




<213> 


Artificial sequence 


<220> 




<223> 


Tag that preceded each 


<400> 


11 



Met Thr lie Leu Cys Trp Leu Ala Leu Leu Ser Thr Leu Thr Ala Val 
15 10 15 



Asn Ala Asp Tyr Lys Asp Asp Asp Asp Lys Arg Pro His Ala Glu Phe 
20 25 30 



Met Arg Gly Ser His His His His His His Asp Tyr Asp lie Pro Thr 
35 40 45 



Thr Glu Asn Leu Tyr Phe Gin Gly Ala Met 
50 55 



